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DRIVE CONTROL FOR SELF-PROPELLED 
POWER TOOL 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to self-propelled, walk 
behind power tools, such as lawn mowers, snow blowers or 
power sweepers, or like equipment. More particularly, the 
invention involves an effective, yet less expensive, drive 
system which is able to independently operate each drive 
wheel of the power deck of such tools in a manner to effect 
accurate and safe operation thereof. 

2. Description of the Related Art 
Although the present invention has utility in walk-behind 

snow blowers, power sweepers, or the like, the most com 
mon utiliZation of the invention is anticipated for lawn 
mowing equipment of the concerned type, and particularly, 
in large capacity, commercial walk-behind mowers. 
Consequently, except where otherwise expressly stated, the 
description herein is directed to walk-behind lawn mowing 
equipment, particularly large capacity lawn mowers. 

Large capacity commercial-type self-propelled walk 
behind lawn mowers commonly have a power deck con 
taining two driven wheels and handle bars mounting the 
operating handles for the various mower control elements. 
The mower or tool deck, which connects with the power 
deck, carries idler or caster wheels to support and balance 
the mower deck. 

Desirably, power input to the drive wheels is effected 
separately and independently to the respective drive wheels. 
This allows the machine to be effectively steered by varying 
the driving input and the braking of one wheel with respect 
to the other whereby the machine is able to turn about a tight 
radius. 

Most commercial lawn mowers of the prior art employ 
drive wheels and mower blades which are belt-driven by a 
motor through transmission systems which utiliZe output 
varying devices for regulating the operation of the various 
tools and wheel drives. The transmission systems may be 
hydrostatic transmissions which comprise at least one pump 
connected to the engine output, typically by a belt and pulley 
system. The pump or pumps are operable to drive hydraulic 
motors that are drivingly connected to the respective mower 
drive wheels and that are independently controlled by means 
of operating controls mounted on the mower handle bars. 
Hydrostatic transmissions, although relatively high in cost, 
have the advantage that the speed and direction of each 
wheel can be in?nitely varied between a lower limit and an 
upper limit with fewer moving parts than are contained in a 
conventional gear-operated transmission. 

Hydrostatic transmissions have the further advantage that 
the drive wheels of the power deck can be directly coupled 
to the hydraulic motor connected to the hydrostatic trans 
mission and, as with hydrostatic transmissions arranged in a 
lawn mower as shown and described in US. Pat. No. 
5,127,215 to P. H. WenZel, the transmission input shaft and 
the engine drive shaft can rotate about parallel axes whereby 
the amount of space occupied by the drive train is reduced 
to an extent that all of the operating parts can be conve 
niently enclosed by a deck bed which forms a protective 
covering over the drive train components for safety purposes 
and to protect the components from damage. 

The other, less expensive, form of transmission employed 
with commercial lawn mowers is a multi-speed geared 
transmission which obtains input from an engine via a belt 
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and pulley system and outputs, through appropriate gearing, 
a plurality of discrete speeds to the drive wheels of the 
power deck. In this form of transmission system, the output 
from the transmission is typically transmitted to each drive 
wheel by separate belt and pulley systems. Torque transmit 
ted to the respective wheels is, as shown for example, in US. 
Pat. No. 4,558,558 to H. F. Horner Jr. et al. and US. Pat. No. 
5,343,678 to T. G. Stuart, controlled by a clutch device in the 
form of an idler pulley mounted on an arm that pivots into 
increasing or decreasing engagement with the wheel drive 
belt so as to vary the tension on the belt and thus the wrap 
angle about the respective driving and driven pulleys to 
selectively adjust the torque being transmitted therebetween. 

Gear-operated transmissions for self-propelled, 
commercial-type lawn mowers suffer the disadvantage that 
the amount of torque transferred to the drive wheels is 
proportional to the wrap angle of the belt around the drive 
and driven pulleys. The belt must be tensioned in order to 
increase these wrap angles. Therefore, the operator must 
apply a large force to the idler. However, this input by the 
operator is strongly resisted by the belt. This resistance can 
fatigue the operator’s hands. 

It is to the amelioration of such problems in self 
propelled, walk-behind power tools, such as lawn mowers, 
to which the present invention is directed. 

SUMMARY OF THE INVENTION 

The present invention provides a lawn mower drive 
system in which gear transmissions are employed in such 
manner as to produce many of the advantages heretofore 
obtained only from hydrostatic transmissions and without 
the cost attendant with the use of hydrostatic transmissions. 
The components of the instant lawn mower drive system are 
so arranged that the control input by the operator is trans 
lated into a variable output to the drive belts and brakes. The 
amount of effort required to adjust the driving force in the 
most frequently used range of operation of the controls is 
reduced. Therefore, operator fatigue is reduced. 

Accordingly, the present invention provides a self 
propelled, walk-behind power tool comprising a power deck 
including a bed, an engine mounted on an upper surface of 
said bed and having a rotatable drive shaft depending 
therethrough, left and right drive wheels each being jour 
nalled on opposite sides of the bed for rotation about an axle, 
and means for connecting the engine to the drive wheels 
including a pair of idler pulley levers pivotally attached to 
the bed, a handle bar attached to a rear side of said power 
deck, left and right control handles positioned on the handle 
bar, means for biasing the control handles to a neutral 
position, the control handles being pivotable from the neu 
tral position to a drive position, and ?rst means for moving 
one of the idler pulley levers at a ?rst rate in response to a 
constant input to pivot one of the control handles from the 
neutral position to a ?rst position intermediate the neutral 
and drive positions and at a second rate in response to the 
constant input to pivot the one control handle from the 
intermediate position to the forward position. 
The present invention may additionally include a pair of 

brake levers pivotally attached to the bed, the biasing means 
also biasing the control handles from the a brake position 
opposite the drive position to the neutral position, and 
second means for moving one of the brake levers at a ?rst 
rate in response to a constant input to pivot the control 
handle from said neutral position to a second position 
intermediate the neutral and brake positions and at a second 
rate in response to the constant input to pivot the control 
handle from the second position to the brake position. 




















